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ABSTRACT 
Most of the medicinal agents are originated from nature and considered as a 
rich source for producing drugs including modern drugs. Plants are good 
sources for wide variety of drugs used for treating various diseases. The plant 
genus Swietenia in which S. macrophylla King (Family: Meliaceae) belongs 
to, used extensively in many countries for medicinal purposes. This review 
provides and updated information on its traditional uses, phytochemical, 
pharmacological activities and medicinal values. The plant extracts and its 
chemical molecules like limonoids, alkaloids, flavonoids, saponins, phenols, 
triterpenoids, sterols, glycoside, resins, anthraquinones, phospholipid, 
tannins, volatile oils, and  long chain unsaturated fatty acid have been 
accounted to possess many biological activities such as antibacterial-, 
antimicrobial-, anti-Viral-, hypoglycemic-, anticancer, antioxidant and anti-
nociceptive activities.  
Key words:  Swietenia macrophylla king, phytochemicals, Limonoids, 
Phytopharmacological effect 
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1. INTRODUCTION 
Drug resistance to human infectious diseases caused by pathogens 
lead to premature deaths throughout the world (Paritala et al., 2015). Herbs 
are used in many domains including medicine, nutrition, flavorings, 
beverages, dyeing, repellents, fragrances and cosmetics (Djeridane et al., 
2006). Herbal medicine or botanical medicine refers to use different parts of 
plant (seeds, berries, roots, leaves, bark, flowers) for medicinal purposes. 
Herbalism has a long tradition of use outside of conventional medicine. It is 
becoming more main stream as improvements in analysis and quality control 
along with advances in clinical research show the value of herbal medicine in 
the treating and preventing disease. Herbal medicine is used to treat many 
conditions, such as asthma, eczema, premenstrual syndrome, rheumatoid 
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arthritis, migraine, menopausal symptoms, chronic fatigue, and irritable 
bowel syndrome, among others. Herbal supplements are best taken under the 
guidance of a trained health care provider. Plant based drugs have been in use 
against various diseases since time immemorial. The primitive man used 
herbs as therapeutic agents and medicament, which they were able to procure 
easily. The nature has provided abundant plant wealth for all living creatures, 
which possesses medicinal virtues. The essential values of some plants have 
long been published, but a large number of them remain unexplored yet. So 
there is a necessity to explore their uses and to conduct pharmacognostic and 
pharmacological studies to ascertain their therapeutic properties (Baquar, 
1989).  Herbal medicine is still the milestone of about up to 80% of the world 
population, mainly in the developing countries for primary health care, 
because of better cultural acceptability, better compatibility with the human 
body and lesser side effects (Nour et al., 2012). However, the last few years 
have seen a major increase in their use in the developed world. Despite the 
tremendous advances in modern medicine, plants continue to make important 
contributions to health care as witnessed by the increasing interest in 
alternative therapies (Rates, 2001). According to the World Health 
Organization WHO (2002), up to 80% of the population in developing 
countries, resort to traditional medicine, including medicinal plants, to help 
meet their primary care needs. Thus, many people in the world using plants 
to conflict microbial. There are many antimicrobial known through the 
folklore, but their introduction into the modern therapy is still not clear. 
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  S. macrophylla King is evergreen and large tree with an umbrella-
shaped crown, frequently reaching at height of over 30 m and diameter of 
over 1.5 m (Hossain et al., 2004). S. macrophylla has wide distribution and 
growing in Southern Mexico Colombia, Venezuela, Amazon, Peru, Bolivia, 
and Brazil. The species has been extensively planted mainly in south Asia and 
the pacific including India, Indonesia, Philippines, Srilanka, and Malaysia 
(Arumugasamy et al., 2004). 
because it seems to point up towards the sky (Masoud et al., 2012). 
2. CHEMICAL CONSTITUENTS OF S. MACROPHYLLA 
KING 
S. macrophylla King contains alkaloids, flavonoids, saponins, 
phenols, triterpenoids, sterols, glycoside, resins, anthraquinones,  
phospholipid,  tannins, volatile oils, and  long chain unsaturated fatty acid 
(Arumugasamy et al., 2004; Ayyappadhas et al., 2012; Goh and Abdlul Kadir, 
2011; Falah et al., 2000; Suliman et al., 2013 and Tan et al., 2009a). The free 
fatty acids (FFA) of the seed oil were analyzed by GC-MS and the oil content 
was 39-42.7% (w/w) and the major fatty acid composition were: linoleic 
(37.50-39.21%), oleic (18.82-22.03%), stearic (16.75-17.65%), and palmitic 
(14.62-15.47%). Its oil could be considered as a good source for unsaturated 
fatty acids (Suliman et al., 2013). More than 50 limonoids such as Swietenine, 
7-deacetooxy-7-oxogedunin, andirobin, swietenolide, 6-O-acetyl-
swietenolide, 3,6-O,O-diacetylswietenolide, khayasin T, and swietemahonins 
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E-G have been recently reported from S. macrophylla (Mootoo et al., 1999). 
Previous chemical investigation on its leaves resulted in the isolation of 
limonoids type-Pharagmalin and related compounds such as: 6-O-acetyl 
swietephragmin, swietenine J and three compounds swietephragmin H-J (Liu 
et al., 2012; Da Silva et al., 2008; Tan et al., 2009b). Figure 1, shows a new 
limonoid, swietemacrophin (1), was isolated from the seeds of S. 
macrophylla, together with five known compounds 2 6. (Chen et al., 
2015). 
 
 
 
Journal of Faculty of Sciences - Volume No. 5, December, 2018 
 
 [242]  
Figure 1: The chemical structures of new compound 1 and known 
compounds 2 6 isolated from S. macrophylla (Chen et al., 
2015). 
Figure 2. shows swietemacrophyllanin [(2R*,3S*,7"R*)-catechin-8,7"-7,2"-
epoxy-(methyl 4",5"-dihydroxyphenylpropanoate)] (1) isolated from the bark 
of S. macrophylla together with two known compounds, catechin (2) and 
epicatechin (3) (Falah et al., 2008). 
 
Figure 2: Chemical constituents isolated from S. macrophylla bark (Falah et 
al., 2008). 
 
Moreover, Tan et al. (2009a) isolated and structure elucidated three 
new phragmalin ortho esters, named swietephragmin H-J (1 3), and a new 
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polyhydroxylated phragmalin, named swietemacrophine (4), Figure 5) from 
the leaves of S. macrophylla. 
 
 
Figure 5: Structures of compounds 1 4, (Tan et al., 2009a) 
3. TRADITIONALLY USES OF S. MACROPHYLLA KING 
Traditionally, in many countries fruits of S. macrophylla King have 
been used for skin condition, blood circulation, diabetes and hypertension 
(Das et al., 2009; Tan et al., 2009a and Wu et al., 2011). The bark has been 
used as an astringent for wounds (Falah et al., 2008), the leaf is used against 
diarrheal, febrifuge, colds and cataract (Ayyappadhas et al., 2012). Seed also 
have been applied as folk medicine for the treatment of malaria, diarrheal, 
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fever, hypertension, coughs, anti-inflammatory, chest pains, intestinal 
parasitism, skin ailments, wounds, leishmaniasis, amoebiasis, cancer, and 
medicine (Ayyappadhas et al., 2012; Falah et al., 2010; Tan et al., 2009b and 
Nour et al., 2012).  
Bioactivities of this plant have not been investigated extensively, the 
bark of S. macrophylla contain limonoids with high antioxidant activity 
namely; swietemacrophyllanin, epicatechin and catechin (Falah et al., 2008). 
Wu et al. (2011) reported that lignan isolated from stem exhibited high anti-
HCV (hepatitis C virus) activity. Swietenine obtained from seed reported to 
have anti-diabetic activity (Dewanjee et al., 2009). The extract of this plant 
showed: antimicrobial properties (Ayyappadhas et al., 2012; Mallik and 
Banik, 2012; Tan et al., 2009b), antihyperglycemic effect anti-diabetic 
(Kalaivanan and Pugalendi, 2011), anti-nociceptive (Das et al., 2009), and 
antitumor (Goh and Abdlul Kadir, 2011). Anti-hepatitis C virus activity (We 
et al., 2012), acute toxicity impacts (Rajeh et al., 2012). 
4. PHARMACOLOGICAL ACTIVITY OF S. 
MACROPHYLLA KING 
4.1 Antibacterial activity 
Antibacterial activity of ethanol and acetone extracts and their 
fractionations of different parts (leaf, cover of fruit and cover of seed) was 
evaluated by well diffusion method in the concentration of 80 µg/mL, it was 
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found that among solvents crude extracts, ethanol extract of seed cover, leaf 
cover and fruit cover showed activity against two tested bacteria like 
Escherichia coli and Staphylococcus aureus, whereas acetone extract showed 
activity against only S. aureus. The highest activity of ethanol extract was 
recorded in case of fruit cover (> 16 mm/disc) against S. aureus, whereas 
among fractioned extracts fraction of cover of fruit (aqueous extract) has the 
most potent over all fractions against both bacteria (>16 mm/disc). The 
minimal inhibition concentration (MIC) values of the extracts ranged from 
18-12.2 µg/mL (Nour et al., 2012). Lipids extracted from S. mcrophylla seed 
showed antibacterial activity against four pathogenic bacteria namely; S. 
aurous, Staphylococcus typhimurium, Pseudomonas aeruginosa, and E. coli. 
The antibacterial activity of lipids checked by disk diffusion method showed 
activity against most tested bacteria. The highest activity of seed oil was 
recorded (20 mm/disc) S. aurou  (Suliman et al., 2013). 
4.2 Antimicrobial Activity 
Antimicrobial activity of the n-hexane, dichloromethane and 
methanol extracts of the leaf of S. macrophyllya was checked at the 
concentration of 5, 10 and 20 mg/mL by agar diffusion method against four 
gram-positive bacteria namely; S. aureus, Bacillus subtillus, E. coli and P. 
aeruginosa and a fungus Candida albicans. It was found that methanol and 
dichloromethane were active at all concentrations against gram-positive S. 
aureus and B. subtillus, where the two extracts showed limited activity 
against E. coli and P. aeruginosa. The methanol extract showed an impressive 
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activity with inhibition zone of 21.45 mm, at the higher concentration in case 
of S. aureous which was higher than that of 100 µg/mL Gentamicin, also 
methanol extract showed significant inhibitory effect against Candida, with 
inhibition zone of 12.05 mm in the higher concentration 20 mg/mL. On the 
other hand, n-hexane was found to be inactive as antimicrobial agent to all 
pathogenic tested, preliminary phytochemical showed the presence of 
important bio active compound such as phenolic, tannin and flavonoid (Tan 
et al., 2009b). Also antibacterial activity of methanol and acetone extracts of 
leaf of S. macrophylla was assessed against three organisms namely; S. 
aaureous, P. aeruginosa and B. subtillus at concentration of 30cµg/disc by 
disc diffusion method, it was found that methanol extract displayed moderate 
to strong antibacterial activity against all organisms tested with inhibition 
zones ranging from 10.6 to 14.25 mm. The highest activity of methanol 
extract recorded as 14.25 in case of P. aeruginosa, which was just under half 
amount of Amoxicillin reference standard in same concentration. Acetone 
extract of leaf showed weak activity against P. aeruginosa (Mallik and Banik, 
2012). On the other hand,  Ayyappadhas  et al. (2012) in their investigation 
of antimicrobial  activity of petroleum ether, chloroform, ethanol and aqueous 
extracts against four bacteria organisms; E. coli, P. aeruginosa, B. subtillus 
and methcillin-resistant S. aureous, and four fungal strains; C. albicans, 
Aspergillus flavus, Aspergillus niger and Trichophyton mentagrophytes using 
well diffusion method reported that petroleum ether and methanol  extracts 
were showed activity against all tested bacteria. Aqueous extract showed 
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activity against B. subtillus and E. coli, while chloroform extract showed 
activity against only B. subtillus. Highest activity of the extracts was recorded 
21.50 mm for petroleum ether extract at concentration of 20 mg/mL which is 
smaller than that of reference standard (Chloramphenicol 1000 µg/mL) 35.20 
mm in case of E. coli., all the extracts were found to be active against tested 
organisms. 
4.3  Anti-Viral activity 
Lignan 3-HCL-C (Figure 2) this compound was isolated from the 
ethanolic extract of S. macrophylla seed. The antiviral effect of this 
compound was checked against Ava5 cell, lignan displayed significant an 
inhibitory effect on viral protein syntheses at concentration of 15µM as well 
as decreased HCV RNA levels in a concentration dependent manner with IC50 
value of 10.5 ±1.2, the level of HCV RNA was suppressed by approximately 
80% at concentration15 µM (Wu et al., 2011).  
O
O
MeO
OH
OMe  
Figure 2: 5-hydroxy caruilignan C (3-HCl-C) 
4.4 Anti-diarrheal 
 The petroleum ether extract from seeds of S. macrophlla king was 
investigated for its antidiarrheal properties in wister albino rats. The 
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antidiarrheal activity was assessed in various doses 25, 50 and 100 mg/kg 
body weight based in term of reduction  in the rate of defecation and 
consistency of the farces in the Castro oil induced diarrheal, it was found that 
the extract showed significant antidiarrheal in all doses. In highest dose of the 
extract 100 mg/kg weight the percentage of inhibition of number of wet faces 
and wet mass were found to be 67.23% and 69.46%, respectively, which is 
close to that of standard drug diphenoxylate (50 mg/kg weight) 71.12% and 
81.97% respectively (Maiti et al., 2007). 
4.5  Hypoglycemic activity  
Swietenine, a tetranortriterpenoid (Figure 3) this compound was 
isolated from chloroform extract of the seed of S. macrophylla . The 
antidiabetic activity was evaluated against neonatal  streptozacin induced 
type 2 diabetic rates. It was found that swietenine at the dose of 25 and 50 
mg/kg body weight exhibits excellent antidiabetic. So it may be used as a 
potential agent for diabetic therapy in future (Dewanjee et al., 2009). 
Hypoglycemic activity of hot water and methanol extract of S. macrophylla 
bark was evaluated against alloxan-iduced diabetic rats, where standard 
glibenclamide was used as reference control. Oral admiration of hot water 
and methanol extracts at dose of 250 mg/kg body/weight for thirteen days of 
daily treatment to diabetic rats exhibited significantly effects on decreasing 
the blood glucose level of the diabetic mice by 45.73% and 25.80%, 
respectively. It is less active than that of glibenclamide, which reduce sugar 
level by 48.42%.  
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Figure 3: Swietenine 
4.6 Anticancer 
The cytotoxicity effect of a crude ethanolic extract of seed of S. 
macrophylla and their various fractionations were assessed against cancer cell 
lines HCC116(colon carcinoma), KP(nasopharyngeal epidermoid 
carcinoma), Ca Ski (cervical carcinoma) and MCF-7 (breast carcinoma) by 
using MTT assay. Crude ethanolic extract demonstrated varying levels of 
cytotoxicity against all cancer cell lines has tested, whereas, among the 
fractionations the ethyl acetate fraction showed the most potent activity 
against HCC116 cell line (Goh and Abdlul Kadir, 2011). Swietenine J 
isolated from methanolic extract from leaf of S. macrophylla was evaluated 
for its cytotoxicity against human HL-60, SMMC-7721, MCF-7 and SW-480 
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any inhibitory activity against all tested cells with IC50 values >40 µM (Liu 
et al., 2012). 
4.7 Antioxidant activity 
Swietephragmin H and Swietephragmin I, were two compounds 
isolated from dichloromethane extract of S. macrophylla King leaves, both 
compounds exhibited low antioxidant activity against free radical scavenging 
activity (DPPH) 17.12, and 13.43, respectively, at the concentration of 320 
mg/mL (Tan et al., 2009a). Swietemacrophyllanin, epicatechin and catechin 
were compounds isolated from S. macrophylla bark and exhibited strong 
antioxidant activity compareed with trolox as reference standard against 
(DPPH) (Falah et al., 2008).  
 
Moreover, S. macrophylla leaf extract contains phenol and flavonoid 
and showed antioxidant properties. The antioxidant activity of S. macrophylla 
leaves extracted with methanol, dichloromethane and n-hexane at the 
concentration of 320 mg/mL, were evaluated using 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical scavenging assay and all extracts showed 
notable activities as: 90.61, 84.17 and 89.46% scavenging activities, 
respectively (Tan et al., 2009b). 
4.8 Anti-nociceptive activity  
The analgesic activity of aqueous and ethanolic extracts of fruits of S. 
macrophylla king against chemical nociception in mice induced by acetic acid 
thermal nociception was evaluated in the dose of 200 mg/kg. Both extracts 
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were active against chemical nociception; the ethanolic extract was more 
potent than aqueous extract (Das et al., 2009). 
5. CONCLUSION 
S. macrophylla King is commonly used herb in folklore medicine. This 
review supports all updated information on its phytochemical, traditional uses 
and pharmacological activities. Many bioactive compounds have been 
been proved for 
antibacterial-, antimicrobial-, antiviral-, antidiarrheal-, hypoglycemic-, 
anticancer-, antioxidant- and anti-nociceptive activities. These scientifically 
approved activities were justifying ethno pharmacological usage of this plant 
by the native population. But extracts contain many compounds along with 
the active compounds may cause side or toxic effects. Therefore, further 
research should be focused in future on the isolation, identification of more 
bioactive compounds to study their activities whether in alone or in 
synergistic combinations of compounds for their efficiency. In addition 
research should take in depth studies to know the mechanism of action of the 
drug so that it is beneficial for drug discovery and development. 
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